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The author discusses "the ef’ect of atomic exploaions on the con-’ f“‘*'
dition of the troposphere,” taking into consideration the conflicting
findings of American 'seieutists "that atomic explosions cannot exert

i- any substantial influence on the weather" on the one hand, and Italian

; and Japanese scientists on the other., He adds that "for the present it

+ 48 difficult to say who is right but it can be confirmed that atomic .

+ ‘explosions unquestionsbly exert some kind of influence on the state of-

. the troposphere.” "The extent of the influence of a uingle blast hus R
Ano’c yet-been-determined " - s e e i

i The author gives data on the relative amount of energy released by '
‘an atomic tlast and that released by matural meteorological disturbances
i and changes such as precipitation, storms, and solar radiation.

"The cited qualitative computations show that it is possible, with
i the aid of an atomlc explosion, to exert an influence om tropical cycloues

S k1 .aud—aa—tarnuéces—qu‘—t%ﬂs-dt‘ﬁtmﬁﬁo—preﬁct—me..he the—
weather will be improved as & resulf of aetioa dgaindt thege phencm pa."

CEUML AT el

APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001964010002-8"



"APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001964010002-8

SR % B T v S D S A M R ALk s AT D B S R A e 0 [ M et A
_ [ I 2l

LA

AT 22y sousin, w,
Thickness of clouds oy ; ' )
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Frodl, Arkt, 0422127132 l'fst;.c 80a8 and contral Arctfe,
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PHASE T Book EXPLOITATION
Glavnaya geofizicheskaya obsorvatoriya

Sov/2268

hysics of the Atmosphere ) Leningrad,
Gidrometeoizdat, 1959. 74 p, (Seriess Itg,

7 Trudy, vyp, 82) Erruta
« 1,250 coples printed,

Sponsoring Agency; Glavnoye upravleniye gidrometeorologicheskoy sluzhby pri
Sovete Ministroy SSSR,

Ed. (Title page): N, s, Shishkin,
Sciences; Ed, (Inside book) s

PURPOSE: Thisg issue of the
‘andte

achersiof gynoptia;

field, i TIORtLe s teorol

COVERAGE: Thig
of investigat

at the Goo, Division fo
discuss the

Doctor of Physical angd Mathematical
T. ¥, Ushakova; Tech. Edes M, T, Braynina,
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problems in Physics (Cont.) S0V/.268

and the relationship between the cloud structure and alrcraft icing. A
new method of affecting supercooled clouds is described. One article
is devoted to an analysis of the frontal structure of anticyclones.
References accompany each article.

TAELE OF CONTENTIS:

Shishkin, N. S. Growth and Disintegration Zﬁispersid§7 of Convective Clouds
During Non-stable Stratification of the Atmosphere 3.

Vasil'chenko, I. V. Computation of the Characteristics of Convective
Cloud Flow 22

Zasvarina, M. V. Phase Structure of Clouds and Alrcraft Icing .26
—-TRe article analyzes the results of observations made at Shosseynaya «- =~
near Leningrad and at Arkhangel'sk for the purpose of establishing the
effect of meteorological conditions on aircraft icing. The probability
of icing as a function of cloud forms is presented in geveral graphs,
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SOV/2268
Problems in Physics {Cont.,) _

tigation of the Effect
' . F., and P. N, Krasikov. Inves N :
G°1o§y;§g:;s?um A;timonide on the Formation of Ice pParticles in

36
Supercooled Water Fog
ide
. Krasikov, P. N., and G. A. Chikirova. Effect of Ammonium Chlor al
. , » L]
Admixture on the Stability ofJW:lter Fogs .
Petrenchuk, O. P. Frontal Structure of Anticyclones ) .
| Sal'manr Ye. M. Methods of Radar Exploration of Cumulus Clouds
: , Ye. M,

AVAILABLE: Library of Congress

Mi/1sb
Card 3/3 10-9-59
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2/VARINA, M.V.: DYUZEEVA,0.G. ¢
et . . Provl.Arkt. no. :
Horizontal extent of clouds in the Arctic To (MIRA 13:6)
71-80 '59.

sy gidrometeorologichesldy {nstitut.

d
10 Leniﬂgra (Arotic regionﬂ"clouﬂo)
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ZAVANTYA, M.V.; ROMISHEVA, M.K.

”"’mﬁdﬂw&w}{eigbt of the lower limit of clouds over the Arcﬁ‘(:;ugu]l.;:gu
199-121 '59. :
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CAYNE ' : ' 5/050/60/000/02/001/016
AUTHORS: zavarina, M. V., Yudin, M. I. BOO7/B005
TITLE: Accurate Definition and Use of tha Richardson Number for the

Identifiontion of tho Dump Zonoeo of Aircraft

PERIODICAL:  Meteorologiys 1 gidrologiys, 1960, X~ 2, pp 3-10 (USSR)

jon of the Richardson number is given
ed out that in recent years it has been
e bump zones of airoraf®

ABSTRACTs A physical interpretat
first, and it is point
widely used for forecasting th
(Rets 6,7,8). If Ri 15 less than unity, it may be regarded as an

indicatoxr for the level of turbulent energy (Ref 10), If it is
assumed that the aircraft bump ocours at a very highly developed
e turbulence, & Ri number considerably less than unity must be
“*ff*“"’W""~€the?necessary:conditionAtor;thg_grigin.of“@urbulenoe. In cal=
culeting Ri in zones of inoreasad’%u}buléhCe“causing'the bumpy — -
some authors obtained Bi L1 (Refs 12,14) and others Ri > 1
(Rets 2,8). The present paper has the purpose of clarifying this
apparent contradiction. The oauses of this contradiction are
as foliows: 1) Ina number of cases, the Richardson rumber is
: not determined for the atmospheric layers where the aircraft
Card 1/3 bump was observed. 2) In calculating Ri by aerologies’ ta, d///

A "
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{¢ion and Use of the Richardaon 3/050/60/000/02/00% /016

 Yumber for the Identification of the Bump B007/B00S

aft - i )
the derivatives in formula (2) for the energy transformation

are replaced by finite differences. Here, the authors averags
these differences by layers of different thicknass = from some
hundreds of meters up to some kilometers. Formula (11) 1s de=
rived. It expresses the relation between the Ri number and the
averaging thickness L. This formula shows that it is possible
to ortein Ri £ 1 and Ri > 1 for the same -turbulent gtate of the

. péale. Ri > 1 18 obtained at an averaging soale exceeding e
certain value of‘L¢a£4(maximum soale of turbulence). 3) In

,calculétingffhe Bichafdaoh'nﬁmbers; an important source of

Card 2/3

APPROVED FOR RELEASE: 03/15/2001

evaluation was carried out by means of the probebility coofw=

turbulent energy = heat of condensation « has not been con-
sidered up to date. In investigating the cloud layers, it is
necessary to renounce the adiabatic course of processes, and
introduce the_moist—adiabatio lapse rate i instead of the
dry-adiabatic lapse rate £3. These 3 points should be con-
gidered in the calculationsa. Thus, the authors attained a high
probability fucter in determining the aircraft bump zone. The

L
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Accurnte Definition and Use of the Ri chardson S/050/60/000/02/001/01 6
Number for the Identification of the Bump Zones B007/B005
of Aircraft o

ficient Q suggested by A, M. Obukhov (Ref 5): Formula (14).
Figurc 1 shows a diagranm which was drawn on the bacis of air-
craft- and radio-balloon observations made in Minsk for 2 yoars
(in April). It shows that the Richardson number can be used
VVMWu—tom@otermine.thevpossihi;ityrgfﬂbump develonuent. It is pointed
out that RL is mainly used *o jetermine the turbulent state of
the atmosphere. The idea that a bump only develops under the
influence of turbulence' is not quite exact. The wave notions on
the interface may also be the cause of the bump. There are
1 figurs and 15 references, 11 of which are Soviet. QP//
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31307 _
s/124 61/000/010/042/056
D251/D30L

AUTHOR: Zavaring, Mo
4 /

TITLE: Some characteristics of atmospheric turbulence in-
ducing yawling in alrcraft

PERIODICAL: Referativnyy zhurnal . Mekhanika, no. 10, 1961, 99,
abstract 10 B686 (Tr, Leningr. gidrometeorol. in-ta,
1960, mno. 9, 93-110)

TEXT Analysis is given of aircraft lift with complete

getection and me asurement of yawling at four points in the USSR -
dlovsk, Alma-Ata and Novosibirsk {in the years 1953-54.
lerometer. 1he intensity of

following scale: with an overload less

0.2 g the intensit cak, 0.2 g &N & 0.5 g - moderate,
& H ? anﬁgh- -2) ai

5 g - strong. For the test 2 (L1 reraft was used.

Overlomds of either sign were considered equally 1ikely. It is
shown that in the wajority of cases weak yawling is most probable

Card 1/2
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31307
S/12761/000/010/042/056
Some characteristics... D251/D301
(flightg in cumulus clouds being excluded). The dally recurrence
process could not be demonstrated in the absunce of test flighta at
night. The annual scheme of yawling probability was different in
different regions and seasonal maxima of yawling recurrence were ob-
The predomiant number of cases of X
gradient increas-
tical gradient of

served in the different regions.
yawling were observed with a vertical temperature
_ing 0,69 per 100 m. 1t was observed that the ver
the wind had aﬁlérgé“effectMon‘thc~recurrenceuoﬁhyawling”nnd”its,d
intensity. Yawling was shown to be most probable in clouds, with
different probabilities of yawling for different types of clouds.

A table for the recurrence of yawling in different types of clouds
according to the test points is given. It is shown that yawling

occurs very rarely above clouds. Below clouds the probal?ilit of
yawling is high. ["Abstracter's note: Complete translatlon

‘Card 2/2
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: ZAVARINA, !.V.»
R L
. Studying geographical distribution of the probability of zones of
increased turbulence affecting aircraft. Trudy NIIAK no.lk4:49-58
'61. (MIRA 15:1)

1. Glavnaya geofizicheskaya observatoriya.
(Atmospheric turbulence) (Meteorology in aeronautics)

L]
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5/169/61/000/911 /054/055
- D228/1304

AUTHOR: Zavarina, M.V., and Kurbatova, A.V.

VTITLEx fﬁeroclimatic characteristics of the upper cloud
boundary

PERIODIDAL: Referativnyy zhurnal,

Geofizika, no. 11, 1961, 47, b///
abstract 11B321 (Tr. N.-i, in-tg aeroklimatol., -
no. 14, 1961, 59 - 68)

TEXT: 7he data of ailrcraft soundings fer two Jears, carried out at
Leningrad, Moscow and Odessa, form the basig of the work., Sc clouds
were observed most of al], The frequency of Ac and Sc clouds was
incompletely defined, singe th

e aircraft did not ‘always reach their
upper bcundary. Comparison of the data 'for Leaingrad ang Odessg

shows that no substantial difference is observed on the whole bet-

ween the north-west and the south of the USSR's Euro
however, at Odessa Se,

As, and Ns 2louds are 8ituated somewhat high-
er than over Leningrad. At Leningrad the altitude of the upper
boundary of Se, As, and

Card 1/3;
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o 8/1 6%61 /000/011/054 /065
- Aeroclimatlic characteristice of ... D228/D304

. clouds ‘in summer and autumn, is higher than at Odessa, In winter,
apart from 8%, the altitude of all forms of clouds over Odessa is
higher ‘than sbove Leningrad, For an average year the height of the
lower cloud boundary at Odessa is greater than at Leningrad; with _—~—
the exception of St, however, the height of the upper boundary of
clouds :s almost identical. In the absence of an adequate number of
soundings for Ob olouds there arc no grounds for judging their
thaickness. Ns possess the greatest thickness out of the other
clouds., Positive temperature gradients of about 0.5 - 0.7° per 100
m - whieh gradually decrease as the upper boundary is spproached

and which are, at times, terminated here by an inversion that is
most frequent and considerable over the upper cloud boundary - are
observed beneath clouds and within, them. Temperature inversions are
most customary over St and Se clouds, but are very rare over Ns and
As. The average size of the inversion leyer does not exceed 200 n.

ity u g
reaching maximum va

Card 2/3
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8/1?3/61/000/011/054/065
Aeroclimatic characteristics of ... D228/D304

in winter at the upper cloud boundary. For the cloud forme u rea-
ches the greatest values at the upper boundary of St and Sc (up to
94 - 100 ; and the smallest values at the upper boundary of Cu

(74 - 89 #). The growth of u diminishes according to the measure of
approach to the upper boundary and sometimes quite ceases, too, and
even gives place to its decrease (Ns, As, Cb), The decrease of u is
mostly observed above the clouds, or else it remains unchanged.
Abstractor's note: Complete translation |,

APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001964010002-8"



"APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001964010002-8

FEGTE B BN A AR A B R IR -, I B SR R TIRE BRI
A L S e ) AR I $S ok £

ZAVARINA, MVoq YBWRLVOANOVA, MZe

o b BT

e : o
" Resulte of experimental forecasting of turbulence for airplanes

traveling along routes of the Ewropean territory of the U.S.5.R,
Trudy GGO n0,121:103-108 ‘61, (MIRA 15:5)
(Atmospheric turbulence) (Meteorology in aeronautics)
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Acadenician .4, Rykachev!s 1ife ard work, Trudy GGO no,123:
3-10 61, (MIRA 14:8)

= - (Rykachev,- Mikhail-Aleksandrovich, 1840~1919)- -

(.,__/

APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001964010002-8"



"APPROVED FOR RELEASE 03/15/2001 CIA-RDP86 00513R001964010002 8

du NP sRE hn e, Tl ¢ £ S ARARAY B SR ST CR FURRESER KARST R TR IR PR P

ZAVARIHA M V. e

Hethod of detecting and forecast*ng zones of increased turbulence
at high levela, "rudy GGO no,123: 119-126 161, :

¢ (MIRA 14:8)
(Atmoapheric turbulence)

APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001964010002-8"



"APPROVED FOR RELEASE 03/15/2001 CIA-RDP86-00513R001964010002-8

Ry Do BC e TEEEEHT ; PRATE SSL SRR W Gty g P EEEL LRI AU R
i AR i B SR SRRy A PIe

:QRE

ZAVARINA, M.V,

Diurnal variation of the probability of zones of high turbulence
at hlgh altitudes, Trudy GGO no.131345-51 '42, (MIRA 15:6)
(Atmospheriz turbulence)
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ZAVARINA, Mariya Vasillyevna; YUDIN, Mikhail Isaskovich, Prinimali
Tuchastiye: DEITRIYEVA-ARRAGO, L.R.; LOBANOVA, V.Ya.;EBELOUSOV,S.L.;
ZELIKOVSKIY, V.E.; POXROVSKAYA, T.V., otv. red.; GGNDIN,

L.S., otv, red.; VLASOVA, Yu,V,, red.; IVKOVA, G.V., tekhn,
Ted,

{Calculating machines and their use in meteorology and
climatology% Schetnye mashiny i ikh ispol!zovanie v meteoro-
logii 1 klimatologii. Leningrad, Gidrometuor. izd-vo, 1963.
263 p. (MIrA 17:3)
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A"U:Timf?.:i: Zavarlna, . V. 1
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TITLES _Aircrnf: bumping prebablilicty ac various wind vcloci‘cies

-SQURCE:"; Leningrad., Glavnaya rcofizicheskaya observatoriya. Trudy¥%,
no.. 149, 1963. Voprosy* prikladnoy klimatologli, 29-34

T,éPIC TAGS aircraft bumpling, troposphegi'c»turbulcnce

ABSTRACT: An attempt has been made to establish -the statistical rela-
.tionship between bumping probability of atreraft and wind velocity.
Bumping incidence and intensity was estimated by flight personnel and
tended to be subjective. A total of 2612 flipht lops- was evaluated:
1’534 from propeller driven planes flyinr,;in the lower layers of the at-
——»—m‘o's‘pmre‘and‘IZYB_ﬁéonLjets,_flyinpjin tha upper atmosphere. The following conclusions were
drawn frcm tiese data: wampiﬁg ptobébiltty 1ncreasc>s,.wid1 {nereasinn wind velocity;-espe~
ci,al;wa.cknuind velocities above 30 m/sec, uhigfx cccur only in the upper at-
m?‘Sphe.rc; 2) bumping probability is twice, as preat in nigh clouds as

tt is in low clouds in hi‘é,h winds; 3) bumping probability in nonzloudy

Card 1/2
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replons in _the - lowey troposphere {n not ralated to vind velocity,
whereas {t is related to wind veloeity in the higher layers; 4) bumping
ptobability (s three times preater with wind velocities of 21~—30 n/sec
than {t {s .at 10 n/see; and '5) bunping pxéo'bability'in the upper layers
of the atmosphere is 50% with A wind velocity of 10 m/sec and 75% at
20 n’sec., The main factor which Increases bumping probability 1s not
incerecased wind velocity but the presence of clouds, Orig. art, has:

1 table, : '
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AUTIUOR: z;vgq;;ng.4_),(.___\_'.;,,Yoncl'yanova, M, Z.

TITLE: Experimental forecasts of aircraZft bumping using an improvcd
Ri¢hardson criterion

SOURCE: Nauchnaya konferentsiya po‘aviatsionnoy meteorologii.
Moscow, 1960. Materialy*, Moscow, Gidrometeoizdat, 1963, 53-58

TOPIC TAGS: alrcraft bumping forecasting, air curbulence, clear
. ailr turbulence . :

ABSTRACT: BExperimental aircraft bumping forecasts were carrcied

out by the Leningrad Meteorological Station (June 1950 to June 1960)
and by the Vnukovo (Moscow) Aerometeorological Station (Hay=June

1960) using a more precise  Richardson number, Ri, which i{s expressed
as
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when  the flight takes place in clear weather; and i{n cloudy con~-
ditions, as

l. i - . Y :
Ry== Q@A—J—T

-
. 2er
-

Here; g is gravity acceleration, T {8 the meaan tamperature of tha
layer of alr for which Ri ia computed; y4q is the dry-adiabatic alr
‘temparatura gradient, vy, is the molst—-adiabaticugradiaent, ¥y u

the c¢bserved cemperacure gradient in :he given layer, and
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15 the squared gradient of the wind velocity vector, These fore=

. cast& were evaluated by computing the rate of corrgct prediction
for the presence or absence of bumping, the number of undetected
cases, and the degree (cocfficient) of prediction accuracy using
the Obukhov critorion. The lowest percentdge of correct predic-
i  tions was for the winter sceasoni 67% correct for the lower layer
' of the atmosphere and $8%7 for the upper layer. These values &re,
- | however, based on a small number of bumpy flights and therefore may
i not bhe representative., The prediction of flights without bumping
! proved to be over 90% correct on an annual basis, Forecasting
‘was also more accurate for propellex~driven planss flying at an
. altitucte of not over 3.5 kn than for the higher flying Jet planes.
Thae obtained values confirm the theory that low-level turbulence

,' jCo:ird 3/4.
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(R>2) may be of longer éuracion than high-level turbulence where
R assumes the critical value (R)_<2. This in turm determines the
_range of forecasting, in this. caZe, 6=—9 hr. Orig. art. has: &%

tables and 3 formulas.

ASSOCIATIONx none
SUBMITTED: 18Feb63  DATE ACQ: ~17Apré4 = ENCLy 00

SUB CODE: - AC, ES = NO REF sov: 003 OTHER: 000
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Climatic norms and the optimum period of obsox-vaticn:s2 4!;1:3.0?;:1)
i gidrol. no.2:44-47 F 156. MIRA 19:

1. Glavnays geofizicheskaya observatoriya. Submitted August 10,
1965.
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) Exact cilculation of the Richardson number and the probabitity

S . -atlence. Trad QGO !"10.161'.’1'()“59 .filto
of zones of high turbu Y (MIFA 17:9)
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TITLE: Frequeacy of zonee of possible {eing of aircraft over the northera part of’
__i _the Atlaatic Qcean

! SOURCE: Leuingrad. Glavnaya Geéfiiiéheékaya observatoriya. '::fudy, no, 178, {
1965. Voprosy prikladnoy klimatologii (Problems in applied climatology), 42-53

¢ [

ABSTRACT: Data obtained by aerological stations conduct Lng observations during
_he IGY and IGC im 1957-59 were supplemeaced with syaoptic data for four months
(Tanuary, April, July, October) of 1960-61, and served as the basis for the cal-

STY

TOPIC TAG8: aircraft icing zone, ice formation, atrcraft fcing, atrcraft hazard l
|
i
H

catatian of the frequsary ~f sonee af prgaihle {(cing af atrcrafe, Twr maxima f
frequeancy of metecrciogical (ondltiona conducive - the fcing ot atrorats wer
{dentified: one tn the northeast of lceland, the nther near the gouthern cra e nf
Croanland, Rach maxima reflect the presence of maxima of frequencv uf an ove 435!
vy caused by an iotense (voaonlo activite ia (hpge regteons. (o tanass o, the fres

quency of zomes of poasible icing tn the zcne of the maxlmum located near lce.and
reaches 70%; the actual probability of lcirg of propeller-driven afrcraft is

iChrd i/2
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about 607%. This probability decreases toward lower latitudes. BDuring the surmuer, |
because of -he prevalence of anove-zero temperatures i{n the clouds, no frequency
maximum s sbserved at the southern coas. of reealand. 1In October, t'ie probabil-
fty distribation of the zones 2f poseible Lcing over the Atlantic Ocean is close
to the distributicn observed in July, but the absolute frequeancy values are
greater thaa {n July. Orig. act, has: 4 flgures and J tables.

ASSOCTATION: Glavnaya geofizicheskaya gbservatoriya, Leaingraed (Matn Geophystcel |
hgervatory) . _ .

W% T g copgs AC,

- SUBMITTED: 00 ENGL: 00 . . ' ...  SuBcobE: AC, EY

KO Rer sov: 000 otfiEry 000

o e a———

b

e t

APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001964010002-8"



"APPROVED FOR RELEASE 03/15/2001 CIA-RDP86 00513R001964010002- 8

PG TR D 5 I AR JA N GG e u v

ARINSKIY, F.A inzk.
i = Avt.dor.

—_— ince.
" Construc’cion of local roads in Moscow. Prov (MIRA 15: 5)

25 no.As7 Ap u((;ﬁoscw Province—Road construction)
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AUTHOR: Zavaritskeya, E. I.

TITLE: Thermal Effocts in Testa of the Electrical Conductivity of

Germanium in Liquid Heltum

PERIONICAL: Fizika tverdogo tela, 1960, Vol. 2, No. 12, pp. 3009-3011

TEXT: This is a report on studies of the voltage-current characteristics
of germanium alloyed with elements of the third and fifth groups at the
wature of liquid helium. The well-known fact that a sudden, reversible

tempe:
current increase occurs at about 5v/cm (low-temperature breskdown) was
Studies of germanium at

asoribed to impact ionization of impurity ions.
the temperature of liquid helium and at voltages higher than 5v/cm (Vlim)

have shown that the reversibility and monotonity of the characteristics
may b2 disturbed. As shown iu Fips.1 and 2, there may be jumps. A sharp
rise starts at Vzvlim’ whose monotonic course is interrupted by a Jjump-

2 ghows the volt-ampere characteristic as a function
ihle effect, and a hysteresis effect

like increase. Fig.
of temperaturej this is an irrevers
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Thormal Effects in Tests of the Electrical s/i31/60/00z2/012,/003 /018
Conductivity of Germanium in Liquid Helium BO06/B063

appears with a drop of voltags. Numerical results are collected in a table.
The results obtained for the criticcl power agree with those obtained by

P. G. Strelkov from optical observations. B. M. Vul is thanked for interest
and discussicns. There are 2 figures, 1 table, and 2 references: 1 Sovietl
and 1 US.

ASSOCTATION: TFizicheskiy institut im. P. N. Lebedeva Moskva (Inatitats of
Physics imeni P. N. Lebzdev, Moszow)
SUBMITTED: April 8, 1960

Legend to the Table: 1) Number of specimenj 2) resistivity at 300°K g
ohmecm; 3) size of specimen, mmj 4) area of scattering surface §, cm%j

5) ecritical power (at which current and temperature show jumps) Wk, watts;

6) temperature of specimen T, k.
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VUL, B.M.; ZAVARITSKAYA, E.I.
Capacitance of p -~ n Junctions at low temperatures. Zhur. eksp. 1
teor. fiz. 38 no.1:10-17 Jan '60. ' (MIRA 14:9)
(Materials at low temperatures) (Junction transistors)
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AUTHORS: Vul, B. M., Corresponding Member AS USSR, Zavaiitsgaya, g. I.,

: and Keldych, L. V. T

TITLE: Impurity Conduotiviiy of Germaniuam at Low Temparntureg

PERIOLICAL: Deklady Akademii nauk SS8R, 1960, Vol. 135, No. 6,
bp. 1361-1363

TEXT: At temperatures ?<K‘£i/k’ where 51 ié the impurity ifonization

energy and k the Boltzmann constant, the electrical conductivity of
semiconductors is very low. If the field strength is increased, the impact \7<
ionization increases, because the mean free path of the carriers is

relatively great at low temperatures. As the impurity ionization energy

is low (0.01 ev for the indium-doped p-type germanium considered here),

impact ionization starts already at field sirengths of some v/cm. The lower
the temperature, the lower is the fraction of thermal ionization, as fol-

lows from the dependence of current density on field 8trength shown in

Fig. 1. At the temperature of liquid helium, the hole concentration may be
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- Impurity Conductivity of CGermanium at 8/020/60/135/006/012/037
Low Temperatures - B019/B056
a(Na - Nd) - ey

T + 8
© probability, r the moan recombination probability, Nu the acceptor con-

described by: p = (1), where s is the mean ionization
centration, and Ad the donor corcentration. As the increase in r with an

incresse of electron ensrgy is much slower than that of 8, the free hole
concertration in the range of pre-breakdown field strength is determined

largely by the exponential growth of the ionization rate. The drift rate

ag a complex function of field strength is discussed, and it is found that
at high field strengths the sharp decrease in nobility at helium tempera-
tures is connected with the occurrence of a large quantity of charge cen-
ters., Thereby, the fraction of Coulomb scattering in the totel number of
collisions per unit time increases. The authors thank V. A. Chuyenkov for a
discussion. There are 3 figures and 6 references: 3 Soviet and 3 US.

ASSOCIATION: Fizicheskiy institut im. P. N. Lebedeva Akademii nauk SSSR
(Institute of Physics imeni P. N. Lebedev of the Academy of
Sciences USSR)

SUBMITTED: August 31, 1960
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AUTHOR ¢ gavaritskeya, B. I.
TITLE: Collision ionization of impurities in germanium 2% low

temperatures
PERIODICAL: Fizika tverdogo tela, V. 3, N0 6, 1961, 1887-1895

TEXT: While at very low temperatures almost all impurity atoms are
neutral, they are jonized already at nitrogen temperature on account of s
thernal exoitation. In germanium the impurities of %rd and 5th groupa -
are practically completely jonized. The jonization i8 caused not only by

thermal vibrations but also by jnelastic collisions with "hot" electrons

or holes., The author investigated the process of impact ionization in i
eleotric fields of & gtrength greater than the breakdown field, and the s
pregsent paper gives a report of the measurements and the results. The k%
samples in the form of small plates OT dumbbell were made of indium-doped =
germanium with resistivities of 35-25 ohm-cm at room temperature. The

conlacts were of pure indium. The Hall coefficient was meagured in fields

of 2000 oe. The hole concentration was caloulated nocording to the

card 1/7
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Collinion ionization of impurities in... B102/B214 :><;\

formula p = 1/Re. R=1/pe holds only in strong magnetio fields; but at
helium temperatures it holds from 1000 oe upwardas, and at nitrogen
temperature from 2000 ce upwards. In the gamplen investigated, thq‘4 .3
difference of concentretions of neceptors and donors Wwas NA —NDHIO cm “.

For the greater part, the measurementy wers made in an apparatus with S
pulsed operation (pulse length 3 and 100 psec,) developed by B. F. Anufriyev ol
and shown in Pig. 1. naple 2 givesa the numerical results of a dunbbell~

ghaped sample with NA°ND° 1.1014 om"5, an electrode area of 4 nml, and a
length of 10 mm. The results are graphically t1lustrated in elmost all
omgses. It is found that if EY B, (Eb breakdown field strength) dy/dB
deoreases with inocreasing E, and the current density J is only weakly
temperature dependent. For AEb( E LTE, J increas9s linearly with E; for

E})Eb 3 increases with E less than linearly. The lower the temperature, =

and fhe larger the role of thermal ionization as compared to the collision el
fonization, the larger is the function 5(E). The Hall constani R was .y
meagnred in liquid helium with 3 and 100-psec pulaes, and in nitrogen with K
3.pgro pulses. It was found that in all cases Rﬁ31/e(NA-ND), for

Card 2/7
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Collision ionization of impurities in... B102/B214

E»20 v/cmand 220 a/cmz, i,s. undar these agoumptions the excegs acoenlor
impurities are almost completely ionized., Measurements of the drift ...
v ag a function of E showed that at 78 and 4.2°K in fields ED> 20 v/em, ¥

first_ increases proportional to E, then proportional to Nﬁ. and finally
to ~ Ei For fields EVQEb the 3j(E) curves and R were measured in direct

current. For ECE, the mobility was calculated %o be ~2:10°
.. 8 va}ug which remains practically unchanged up to Ex:Eb =5 v/om. For

_ E-Ei) v reaches the va'lu‘e':'106 ‘om/aeo‘. 4laso for E=4Eb’ v:.-‘106 om/sec. vV

cmz/v-eeo,

was calculated from v = j/pe; j was measured at H=0 and p at H = 2000 oe.
1t was found that in ihe whole range of fields in which the carrier
conoentration inorensés the order of magnitude of v remains constant.
‘Exact measuremento ahowed, however, that for 04 E <100 v/omnnd T » 789K,

v jinoreases with E slowly and linearly. For T w4.29K, v 1o n complicated
funotion of E. In the last part of the paper an elementary theory of the
affeot studied is given and the following investigntec: 1) Dependence of

card 3/1
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- - 42
i RLE—)-tt (_t:-) then
!
the mean carrier energy on E. It is found that if o "

ph 3 the
i~a'E, and a al /12’7. If the scattering is predominantly due to

» : ol ' g2 (7)/;) s 2) Dependance of the carvrier
ionized impurities, € q(a Y'E™ ~plt

t if EDE
concentration on the mean carrier energy, It is found tha b

! ; abjlity and W the
")tz——————(—yNA D whers W, 1lg the impaot ionization prob Y ’
p(t ' 7 E ) 1 ‘

T
1 +-—-r'
W, (L)
i i . t, one obtuins
recombination probability. If er(g)ri constant,
3 B, - Ny
p(L)% 5

1 +B—:—-) /QeXp(%)

a”lere pﬂ W ™ na ; 2 De GXIdanoe Of the cAarr ier OOHOOthIE{tiOII

(13),

WI'

Y0
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‘and‘thqir drift rate on E. The resul‘ﬂ are shown in Pig. 8 nnd given :
by egura‘tion ES.....y e a = (14)' ) o
. ] 1-+By I'exp(") .o L.

' elph - t

rao b= By =10
Ny=~Np

= P T W

4= 1/(N w—hD), ¢ = =\ 2nm* v/éz The author thanks B. ¥. Vul and

‘L. V. Keldysh for tueir intereat; B. F. ‘Aﬁufriyev;'ﬁL D.Kopylovakiy,
N. V. Zhigalov, and I. V. Davydova for collaboration. Therc are
8 figures, 2 tables, and 10 references: 6 Soviet-bloc and 4 nomuSodthQDQ

e

ASSOCIATION: - Pizicheskiy institut im. P. N. Lebedevu AN S3SR Moskva f
: (Institutva of Physics imeni P N. Lebedev ASUSSR, Moecow)

SUBMITTED: October 14, 1960 (initially)
February 1, 1961 (after revision)
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| ZAVARITSEAYA, E. I.

Dieeortation defonded for the degree of Candidate of Physicomathematical
Sciences at the Technical Physics Institute imenl A, F. Ioffe in 1962:.

s . . #Skock Iontzation of -Impurities.in Germanium at Helium Temperature.” . . . .

‘Veut, Akad, Nauk SSSR,  No. 4, Moscow, 1963, peges 119-145
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“ QIPIR: Recembinatien rodiation mechondsm in galliwn arsenide

' SOURCE:- »j?izilm tverdogo telé;, ve. 6, no. I, 1964, 1235-1238

TOPIC TAGH: lncer;‘é'emica.zduétor lager, reccmbination radiation, injection
laser, gallium orscenide laser, radiative recambination, rediative transitim,
intervand tronsitiom, p n Junction o » : ,

- .
st v ———— oty -

i
. i
! ABSTPACT: . The mechanism respoasible for recxibination radiaticn of Gals injoce ’ ot
tion losers has been experimentelly investigated by analyzing its spenteneous
and stimuloted emission spectra. The p-n junctlons were lgrcpo.red by diffusing
zinc into CeAs with o Te cancentration of 1017 to 2 x 10¥em=3. The corrier ;
" econcentration in the n-regicn correspanded to a state of degeneracy. Visual - |
. observatioa of omisgicn through on infrorod micrcacope shoved thet radiation i
-4 emitted foam the p-regilon,vwhich oxtends for several micrend. It was fowd .
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1 thet 1ine width and the maximua hpe. in the spontoneocus. emission spectrva vary.
| with impurity cancentration and temperatura. As the dmpurity content was ine
. ereased, n ax Was ‘displacedl toward greater energies. However, even for
, . Ne1017 <=n-% , oo, vas 0.05 ev smaller thun the width of the forbidden band
|- ~of pure (oAss At this valus the difference between h¥pax ond the energy of the
© forbidden band cennot be expnlained by & change in 445 width es a result of dop-:
ing. Experimental data indicate that at 4.2 to 77 K the temperature dependence
" of recanbination radiation jintensity is weunk, vhile at 300 K the intensity de-
creases ijharply. Tais may be assoclated with £41%4ng of acceptor lavels by
electroas from the valence hand. No broadening of the spantaenecus line was
‘observed when the injection current was {nsreesed. This shows that the spectral
wvidth 15 determined by the final states of the electrons due to radiative trens-
4tions. The results obtained can be best ixplained by rediative transitions of |
1 - electronsifran the conducticn band, which merges with the donor levels, into
1 tue impurity ccceptor band of zinc atams. - o

| Znstitute, AN BSSR) .

SScoTTich: Piatchosky dnstébus P, V. Lebedava AN GSIR, Hojoow (Fiyetes

| Card 2/}1
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AUTIEOR: Bagayev, V. S.; Berozashvili, Yu, Ne3 Vul, B, M.}

Zavaritskaya, B« I,; Kaldy*sh, L. Ve Shotov, As P '

TITLEt Energy spectrum of strongly doped gallium arsanide

SOURCE: Fizika tverdogo tela, v. 6, no. 3, 1964, 1399-1405

\ ’ !
'TOPLIC TAGCS: gallium arsenide, recombination radiatfon, p-n junction,
CaAs, CaAs p=n junction, semliconductor, band structura ,

ABSTRACT: The rccombkination radiation of gallium arsenide has been !
! investigated at reluatively low itdjcction levels of charge carriers. ;
The minority carriers were injected into ;u-rp-_‘n.z:jun’ct:ion'.p_re.pa'rdd'by

diffusing zinc into CGaAs with an 4nitial Te concentration between : e
1017 and 2 * 10)8 par cm?®, The area of the p~n junctica was of the
order of 1073 cm?, Recombination radiation medulated at a frequency
of 9 cps was rocordsd when thermal heating of the samples was - N
nagligiblas s *The’ recombination. radiation.:spectxa of samples ‘ e

Card 1/2 o i} L -
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. @ large concentration of charged impurities disttibuted in a d{sor- !
“'derly fashion, - ~ - ... oo T . .

i
!

, measured at room temmerature are almost identical, At lower temper-

atures, howevar, both the position of the maximum and the shape of
the spectral lines are affected by the concentration of Te in the
samples, At tomperatures equal te 78 and 4,2K, the spectral lines
spread into the lower energy region and terminate abrupt‘y on the
high enargy side, Asymmetry of the curvas increases as the temper=
ature 18 decreased from 78 to 4,1K, - It also increasas with a larger
concentration of Te {mpurity, At a Te concentration =10!® per cm?, |
the maximum in the recombination spectrum is shifted toward the lower
energy region as the injection current is decreased. It is shown
that this displacement is caused by additional energy levels ("tail"
in the density of states) in the valence band arising as a result of |

2 e f e——— had e e, - A S R

ASSOCIATION: nona

! SUBMITTED: " 20Nov63 DATE ACQ: 20May64 ENCL: 00

SUB CODE: PH . NO REF S0¥: 004" OTHER: 008
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* AUTHOR;: Vul, B. M.} ﬂavarlclkaya, E, I.¢ Shotov, A, P,

W T B LA S e 1 e

TITLE: Current-voltape characteristics of p=n junctions in strongly
doped galliym arsenide

© SOURCE: Fizika tverdcgo tela, v. 6, no., 5, 1964, 1465-1471

- TOPIC TAGS: gallium arsenide, p~n junction, semiconductor, GaAs,
band structure ’ :

f ABSTRACT: The current-voltage characteristics of a GaAs p-n
Junction were investigated at 4.2, 7_7_5 and 290K, The samples with

a transition region area of about 10 cm?’ ware prepared by diffusing
" zinc into GaAs with a Ta concentration on the order of 1017 and

1018 en™3, The current~voltage characteristics of differant samplas

variad very sliphtly when the curxrant exceaded 10~ amp. A reverse

bias ‘breakdowa:was. observéed:in-all samples. The reverse voltaga=-

current characteristics showed a smooth change of current with

. Lard1/3
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voltage and were reversible without sudden changes of current. The
direct voltage~current characteristics show that at sufficiently high
~ currents the current varies linearly with the voltage, The data
observed were explained by the complex structure of samples, that is,
in the specimens used :he degenerate n-type region apparently was
‘in contact with the p~n junction while the degencrate p-side was
_ several microns distant from the junction, In this intermediate area,
Zn concentration was insufficiently high for merging of the impurity
and valence bands to take place. It was determined that at a Te
concentration of approximately 1018 ¢m™3 and at a temperature of
- 77K, the variation of current uith voltage, directly at the junction
region, coincides with the vartation of" the maximum in the recomblina-
tion radiation spectrum with current, Ac T = 4, 2K, this dependence
is shifted by 0,03 eve When the voltage at the p-n junction is less
than the width of the forbidden band, the passage of current is
determined by distortions in the energy structure of the bands caused
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' by fluctuations in the diastribution of charged impuritiaes. Orig.
art., hast 10 figures, 1 table, agd 5 formulas,

" SUBMITTED: O06Dec6il - DATE ACQ: 20May64 ENCL: 00

' SUB CODEs 83 . NO REF SOVs 005 OTHER: 008

ACCESSION NR: AP4034931 R et

ASSOCIATIONs * Fizicheskly 'ina:.icu:‘im. P, N, Lebedeva AN S5SSR, Moscov §@
(Physics Institute, AN SSSR)
ph .
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" AUTHOR: Zavariteka¥ds.Eeske :1', § : ,ﬂ"/—w~ —s o *§>\§/ 7 BN
— ; ,
TITIE: Flectric discharge in thin layers of germanivm at helium temperatures

SOURCE: Fizika tverdogo tela, v. T, no. 8, 1965, 2l59-2u68

TOPIC TAUS: germanium, electiric discharge, dielectric breakdown, impurity ccru‘./er,
impact ionization, volt ampere characteristic {

ABSTRACT: This is a contimation of earlier studies of electric breakdown at low
temreratures occurring at ~ ¥ and connecteé with impact fonization of the neutral
atoms of the impurity {(with B. M. vui and \. <. cavydova, BT ov. 5, La T, A

e puirmoage of the measuremonts wes to check the earlier deduction that breakdown
’ SRR fram Lhe cathode <o the annde,

A Tmranse rozac Lor ore, 00

ES e A A S 2t L f e et r s nreaRloWwnh G LoD Badi 0 E o
rements were made notne

manive a.ioyed with element oOf Grouup 11i @il ¢. 1€ measu
type serm.njum as in the carlier work. The asuthor anaiyzes tne

same sadies O p-1y7

infiuenc: of the variation ' the volt-ampere characteristic and the occurrence of
Taanledatan with tha yalue af The remists ¥ 1 conaccted ia garies witl. the circuit,

demonstrat

—the_depandence-cf the-curreir he v for_aifferen
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" the phemmemn 1a similar to & ga.s discm:rg:e in that the ds,schaxge 18 eccouperded
by electrostatic ionization of the impurity in the ancde-drop region. The causeg
of 4ifferenses between samp. es are digcusged. "The author thanks B. K. Vul.gqrd

L. {. Ke dysh for valuable (iscussions.” (rig. art. hasy 5 figures, 2 formiias,
and % tabies.

" ' ASSOCTATION: Fizicheskly institut im. P. . Lebedeve AN 895R, Moscow (physice ~

institute AN SSSR), .
1

SUBMITTED: 18Mar65 ENCL: ©O SUB CODEe. 8BS
NR REF 8GV: 004 OTHER: 005
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TITLE: 'Tmnel effect in dloies of gallium arsenide at low temperatures

BOQURCE: rizika tverdogo teli., v. 8, no. 3, 1966, 888-893

TOPIC TAGH: gallium arsenidn, tunnel effect, volt ampere characteristic, tunnnl
diode, temperature dependenc:, e¢lectron distribution

T acveriatu's of tunnel dicdes nesx zéro voltage. The nieasurements were made with GefAs|
" tunnel diodes with hole density from 3 x 109 40 8 x 102 on~3, at temperaturen
1--30K in & magnetic field L to 22 koe. Plots of the current I egainst the voltege
V, of QV/dI against V, and & V/dI2(V) were cbtalned. The I(V) and dv/dI{V) nlots
were obtalined by a procedure describad earlier (ZhETF v. 45, 1839, 1963), and (Fv/dlz'
was deternined by doubling the frequency of the signal. The resulte have shown that
ot temperatures below 25K the dV/dI(V) curve has near V = 0 & maximum vhose relative

magnitude lpereageas Inparithr deally with dor reasing temperature, reachis: 2 % gt

L v . S A r e P D P L

T mMAXTTUm L& 7 qmse et W T

_Gard_1/2
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—presence-of-the singularity- 4n-the-electron-energy distribution function as V ap- . Lo
proaches gero. It 18 shown that the results of the experiment may be greatly dis-
i torted by the influenne of the tunnel jfunction between the degenerato semiconductor
and a superconductor at the lscation of the ommic contaect. The authors thank I. L.
| _Kapitsa for interest in the work, L. VY. Keldysh and Yu. B. Kopeyev for valuable
discussions, and 8. 8. Meskir, V. N. Bevich, and #. I. Krendel' for supplyirg the
tunnel dicdes. Orig. ert. hss: 9 figures and 2 formulas.
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TRRPIGORBVA, a Dnitriyevna: HATVEYEV, Sergey Dmitriyevich; ZA KATA,
uﬂlwmm{mml amen.'re.z.. otvetstvennyy ng&tor;
KHCDEEVA, 1.V., redaktor jzdatel'stva; AIADOVA, Yo.l., tekhnicheskiy

redaktor

' Ugle English with Bnglish-
Goology. Hoskva, Ugletekhizdat [Text in Eng
ftusstan dictionary.] Pt.l. 1956, 73 pe (MLRs 10:2)
(0eo0logy-=Terninology)
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TERPIGOREVA, ?era Dmitriyewvna; ZAVARITSKAYA, Hariaunna Aleksandrovna;
SHEBSHEO, Ye.F., -;tvetatvennyrroﬁﬂor: ALADOVA, Ye.I., tekhniche-

.skiy redaktor

Lopen-cut doal mining. Hanual for translating English mining literature
into Rusalian] Dodycha uzlia otkrytym sposobdm; uche™noe posobie po
persvodu s angliiskogo na russkii lazyk gornoetekhnicheskby literatury.
Hoslkva, Ugletakhizdat. Vol. k4. 1956, 197 P, (MIRA 9:12)
(Bnglish language-~Translating)
{Goal minss and mining--Terminology) &

APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001964010002-8"



"APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001964010002-8

R Ch iy & ERTTRAP PR A WY P
AN 53

ZAVARITSKAYA, 1. A. -
' USSR/Physics - Particle 3ize Deternination

Oct 52

11d Dispersoids by the Method

| ¢ Surface of So
"Doterutnation of the Trie Specific Surface of Grigrov, All-Union Aluminim-

of Alr Filtration,” T. A. Zavaritskaya and 0. N.
Magnesium Inst, Leningranid

" DAN SSSR, Vol 86, No 4, pp 757-758

| ' agin's me ) ize by passing air
T Datel ) by B. V. -De in's method for detg particle size ssin
' »léggtl;}:t%tzegobwger were cggred with results obtained by calcn and found to be

gatinfactory. Presented by Acad P. A. Rebinder 7 ng. 524

B
i
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" 1. Ingtitut fizicheskikh problem AN SS5R L Inatitut fiziki

tverdogo tela AN 583,

APPROVED FOR RELEASE: 03/15/2001

CIA-RDP86-00513R001964010002-8"

CIA-RDP86-00513R001964010002-8

[




"APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001964010002-8

B R e B O ) S | R R S LB A SR S E A S BN SR SRR BT
. ! TS FS PP LA | N AT R

" S ‘,.Vo . .
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AUTHOR:  Zavaritskiy, R, V. ‘N"!’Bf a5 éf |
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TITLE' Coneerning the quantizition of the enszrey leveles of alectronis axe{taticne in

£ niterme 3iata wtatse f g [ alake} o Ve AV b b

SOURCE: Zrurnal eksperimental 'noy { tecreticheskoy fiziki. Pis'ma v redaktafiyu
{prilnzhentye), v. 2, no. &, 15, 168-171

TOPIC TAGS: superconductivity, specific heat, electron energy level, thermal coaduc-
tion s

' ABSTRACT: The investigation wie undertaken to ascertain the extent to which quaiti-
"zation of the energy levela in the transition of a metal into the intermediate s:ate
decreeses the specific heat C ‘n the temperature regiont below the churacteristic
energy. Tie object of the invastigation was a cylindrieal gingle crystal 2.6 mm in
diameter, made of tin with 10~ '¢ impurities. The measurements were mede in the em-
perature interval 0.1--0.3K in magnetic fields corresponding to fractions n < 0.08,
©0.15, C.3, z2nd 0.k5 of the noral phase in the sasple. The widths of the iayersz of
this rhaAase vere % x 10° , @ x GT 3 S ox W0 3, and 8 x 103 cm, corresponcing o 'st:-
T e STAnAILI N Terneratures < .kA . . . and {0 1 ¥ Udag ssiremant 3 pgars mp i A7

the therma¢ comduct ivity K and the temperature conductivity a2 from which the spe-

Card 1/5 - -
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f SOV /137-58-12-24325
\ Metallurgiya, 1958, N1 12, p 56 (USSR)

Transl;itioﬁ from: Referativriyy zhurnal.
i

AUTHCRS: [l'ichev, V. ,A.:’z}xms.xgaya. T, Auee
TIT‘LE': Production af Titanium Tetrachloride {Proizvodstvo chetyrekhkhlori-
? stogo titana)

PERIODICAL: V sb.: Legkiye metally. Nr 4. Leningrad, 1957. pp 111-114
for producing TiCl4 from
hors of the studies and the
dentified.

M' Mo

of bagic studies of techniques

centrates are listed. The aut
hey were performed are i

ABSTE;ACT: The results
' S ilmenite COL:
. organizations where t
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1958, Nr b, p 105 (USSR} -

Tranglation from: Referativnyy zhurnal, Metallurgiya,

AUTHOR: ww,_.w

TITLE: Peculiarities of the Crystallization of P
‘ Salts in Aluminate Solutions (Osobennos
iyevykh goley Vv alyumina

fornykh i vanad
1957, Nr 39, PP 109-114

hosphorus and Vanadium
ti kristallizatsii foi-
tnykh rastvorakh)

-magn. in-ta,

. PERIODICAL: Tr. Vaes. alyumin.
of bauxites by the Bayer
n the aluminate solutions,

In the treatment of certaiﬁ types

ABSTRACT:
o method, P andV salts accumulate i
and this creates the necessity to remove these salts, This may
tions to low temperatures. The re-

" pe done by cooling the solu
sults of the investigations show that in a
stallizatiomproceeds without agitation or wi

oncretions thereof come in-

the solution,“‘;;gpicular crystals or C
to being, and this may call forth very serious complications
When the process of crystal-

in drawing them out of solution.

lization is run with continuous agitation of the guspension,

crystals of jsometric form can be separated out. In aluminate
“golutione having 2 gtandard causticity of 3.4 and concentrations

Card 1/2 of 60, 120, and 240 ¢ Na?‘ocaustic/“m"-' guspensions do not

11 cases in which cry-
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Peculi:'arities of the Crystallization {(cont.)

jc crystals even at high supe rsaturation with salss and intensive
h-crystals come into being only in aluminate solutions having

£ 300 g/liter Na3Ocaustic OF more. "At low supersaturation
d5¢g \"205/1iter), most of the crystals that come down
while at 30 g P05 or V,0g/liter the precipi-
linear diameter which fluctuates from 200 to 400

16

~ form jisometr

Cgtirripg.  Suc
concentrations o
(5 g Fl205/liter an

_ are 21-30 microns in aive,
tating crystals have a mean
“microns.

allization 2. Vanadiwn salts--Crystallization

1. Phosphorus galts--Cryst
3. Aluminum ores--Processing

3. Crystalia—--Separatiqn :
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Dotermination of some imp
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1. Isnh\gradnkiy gosudar stvennyy
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A grachloride
itanium Te nloride
, rties of T um Tetrachl
Composition am;i1 iizp%iss olved in Tizﬂnihe tyrekhkhlorlst°m
TITLE: Hydrolvﬁiis B;I;J;; s‘;va raSWOT:eLﬁ];h v 4 :
. X . A :
| o produktoV ye&® gidro

USSR)
50 - 53 (
8 Nr 10, PP con-
; : e Metally, 1958, go study the
PERIOPLOSL: Tsvejtn??)f the work described was
' objec
ABSTRACT: The 0DJOZ .

is

8 hyd‘C‘Oly"i

Tiun tetrachloride byctmpounds exiracted
taminatios %frtitndaustrial conditions:

shigl e

S products I b 5 -

gificially Ve
arions gamples OF ~prepare__d,_, ar
from V

3 mp : t t

determi
snd4y in the tetrack}loride wag

Tke SOlubggy.':i b !

05 - 1%5

K. pruzhinina
with those 6 trachlor
compared (gtsuur ;rlgésura of the pure be
for ‘che V&

n the curvese.
ig very 1ittle difference betwee
- there is Vel |
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: - 3 SOV/136-58-10-10/27
Compogition and Properties of Titanium petrachloride Hydrnlysis
Products pissolved in Titanium Tetrachloride '

__ The investigation has shown by'comparative distillation
and rectification tests at different pressures that the
present practice of purifyiog the titanlium tetrachloride
uged in the magnesium—thermic process should be replaced
by vacuun distillation. The suthors conclude that the
“main cause 0Ll is—praductﬂqutgmination ig contact
with moist air. 1 note,Btéﬁéb'thatﬁthewinvesti‘fW
gation should be continued with a wider temperature range.

o There are i figures and 1 English reference.
ASSOCIATION: VAMI '
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507/52—25-3-16/62

- mgekhovol' skayd, n. 1., gaver i tuboys, T- A,, Beniaov, G. S«

chulanovekiy, V> M.

The Use dﬁ Infra-red Spectroscopy for Analysing 71itaniun Tetra-
thoride ',_Primeneniye' infrakrasnoy spekiro.~opii k analizu
chetyrekhithloristogo titana) a ‘ |

Zevodskayn Laboratoriya, 1959, Vol 25, Hr 3, PP 300-302 (USSR)

A lecture on this inveatigation was given at the XII Vsesoyuznoje
aoveshcheniye po spoktroskopil (Twelfth All Union Conference of

- Spectrosc.dpy) in Moscow in November 1958. The properties of

titaniun-depend considerably on the minimun amount of impurities. :

_m;[j;”_i_q“noizv possible to determine all admixtures of TiCl4 by the

chemical and }h{éi’oé—‘éh‘éwical“e.m{iyaeufbeing,une'ddat“p;_{e_qent. In
‘the preswn? investigation the composition of various pdmixtures”
of TiC_14 sas investigated and methods of their quantitstive de-~

termination b7 means of infra-rec absorption spectra have been
worked out. The Vspectrometors’ 1XK5-6, IKS-12, and Perkin Elmer
12-Y were used in the {nvestigations. various tochnical samples
of '1‘5.014 showed & ~onsiderable amount of gpectral pvands which

CIA-RDP86-00513R001964010002-8"
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R ‘_ >i'h'_¢ - _ f— , A_ ‘, ,,, ,A ,',A,".‘_ﬁ‘.:':f,r, ,_A:,f, 0V/52-25- 3_1 6/6251 LD
Spectroscopy for Analiysing Titanium Tetrachloride

" .The Use of Infra-red

came from warious aamixtures,-as é.g., VOCI5, 310;4, Tioclz,
ZQGCIG’ CHzm;QOCI,‘CHCIQ, COCI, CCIBCOCI, KCI? COC;z, CCZ..It
was found that the hydrolysis of TiCl4 proceeds with formation
~of oxychlorides of the type Ti-0-Ti end Ti=0 and not of hydroxy-
chlorides. The determinationa,onOCl3 and COCl, are given. co,

was determﬁnéd-from the moximum at ) = 2538cm"1. whereas

chlorine-substituted acesvylchlorides were determined from the
oscillations of the Ca0 group. The solubility of €0,, HCI, )
00012; and“c6016’in TiClA'pould be determined by medns of the
invéstigétion results which also showed that, with a Ticl4 ex-

_,cess,,thewhydrolysia,procceds,according,xo the. scheme - - -
TiCl4 + Hzﬂ R T10012 + 2 HC). There,gre 1 teble and 5 ref-

exencea, 1 of which is Sovict.

ASSOCIAT&ON: " Veesoyuznyy alyuminiyevo-ﬁagniyevyy institut (AlL-Union
Card 2/2 Aluninum-¥agnesiun Institute)
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82616

: ' o : - s/ 180/60/000/00'&/096/027

R \2.%00 - 7. E111/E452 |

-1 [ AUTHORS3  Delarove: N. L. zavaritskaya, T:Ace zevakin; X.Ao and
: '?Ti”Tsekhqvol?skayq,_Zilu (Leningrad :
. AYITLE: Impurities in Technical pitanium Tetrachloride and

s mhe ir- ncmovel-l,,,_ S

PERIODICAL? 1zvestiya Aliademii nmikv”ssiéﬁ,”'Ot'deleniye ~tekhnicheski};h
o nauk, Metallurgiya i toplivo, 1960, No.h, pp.33-38 C

TEXT? ‘The authors point out the jnfluence of titanium-
tetrachloride purity on that of titanium obtained from it. For
investigating the nature of impurities in titanium”tetrachloride
the authors used infrared absorption spectzo. The impurities in
: tetra-chloride obtained by chlorination of slags in stack electric
furnaces, iD me’ts and: in a fluidized bed are shown in Table 1.
The golubilities of the main jmpurities in titaniun tetrachloride
wore dotermineds valuen in weight percent at 0 to 136°C being
shown fin Table 2 for Hel, CO2y cl, and coClys - golubilities of
Ti0CLlo and CpCle are shown 4% functions of temperature (-20 to
+136°C) in Fig.la and :1b respectively. The authors also checked JK,

~__the valboureliQuid equilibrium compositions for e Tn Tic
: T161§7rsi014~M4Figl2aﬁéaﬂéué“veatigated cquitivris Rt !

. card 1/2 . : S -
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82616 -
5/180/60/000/004/006/027
E111/B45C :

" Impuritig¢s in rechnical Titanium Tetrachloride and Their Removal

mixtures: (Fig. 2b) and TiCly - _C313C001 mixturey (Fig.h). These
results jpre shown in the form of composition of -vapour. phase as
functions of that of the liquid phase. the reolative volatility as
'"a'functibn'ofrthe.concemtratidn‘ofrvolatile component in the liquid
is shown in Fig.3a for TiClq-SiClh." Fig.3b for PiCcly ~ VOC1ly and -
Fig.5 for T1014-ccl3coc1. The relative volatilities in -
TiCly - VOCl3 and T;ClqtaCCl3COCl are small and rectification Q%
columns with many plates would be required for their separatiomn.
Determinations were mada of the partial vapour pressures of Ti0Cl,
. and C6016 over their mintures with TiCly at 136 te 137 °C by ‘
analyzing the .condensed vapour phase in equilibrium with solution
boiling at atmospheric pressuréz the low values obtained (Tables 3
and 4 respectively) suggest that contamination bY these substances
ig due largely to carry-over of droplets, There are 5 figures,

4 tabley and 7 referencesi 5 Soviet, 1 English and 1 Japanese.

vsuauxrrmnx April 30, 1950
card 2/2 ' B
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, 3,/080/60/033/009/015/021
' . ACO3/A001
zavaritskaya, T.A,, Tsekhovol' skaya, D.I. .

AUTHORS 4
CTITLE: - On the Determination of Titanium Oxychloride in T tanium Tetra-
chloride o : - o

'PERIODICAL:  Zhurnal prikiadnoy khimii, 1960, Vol, 33, No. 9, pP. 2139-2140
TEXT: " Ror using titanium tetrachloride for metallurgical purposes its
degree of pollution by oxychloride, Ti0Clp, mist be known, The method of infra. .
red absorption spectra shaows the best repults, G,3. Denisov found three absorp-

~41ion bends for solutions cf titanium oxychleride in tetrachioride: 821, 1,184 / :
and 1,356 em-}. The first band 1s very suitable for determining small quantities ¢/
of oxyvhloride, because 14 1s'100 times more intenaive than the others., The
work was carried out on a UKC -12 sIKS-la) device with a MaCl prism. Results
of investigations in the 1,356 em-* band are cited, - Tne mothod mentloned 1is at
present the only way of dwtermining pollutions by oxychloride quickly. There

15 1 filgure, 1 table and ‘§-references: 2 Soviet, 1 American,

ASSOCIATION:  Vsesoyuznyy alyuminiyevo-magniyevyy institut (All-Union Aluminum-
o Magnesium Tastitute) :

SUBMITTED: February 18, 1960
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7 ‘ f‘xk*‘j-iiziwu'.i' 'uf.xhaét:i.}nu BLiIAROVA, Haj TSEKNOVSKAYA, Doj ' B L
ZEVAKIN, 1.7 WISHENEVA, Ye,; ROGATKIN, A.- ' -kt

Investigations in the field of tiféanimntetrAcMOricz;I&migiggz;tion.
o 1 oq0 nplavy n0.5:195-200 16l |

Tlt?n g —e 90 nraryn '5('Iitanium chloride) ,

. (nisvillation)

 {Vapor-liquid ‘equilibrium)
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AUTHORy zavaritskaya, T.A.

e e e
TITLE: In_vestigations in the rield of reflning titanium tetrachloride o

FERIODICAL: Referativnyy zhurnal, Metallurgiya, no. 6,.1962, 15, abstract 64107
no, %, Moscow, AN SSSR, 1961,

(In collectinn: "pygan 1 yego splavy’,

iy 195 - 200)

C I ) .

- AEXT Besides inorganic admixtures (sic1y, SOClp, VOCl3, A1Cl3, Ti0Clz and
1ved in commercial TiGlh: phos-

‘otharas) the foilowing organic impurities are disso
gene, hexachlorobenzene, 202, CS2, chloracetyl chlsrides, CCly; they can be de-

tzrmired by the method of molecular spectroscopy. ‘The phosgene concentration in o
piCly varies hetween 0,0C% to 2.0%; 1t can pe fully eliminated by rectification, [
The solubility of hexachlorcbenzene in T4Cly is sharply increased with higher , '
temperature; 1t can be eliminated by distlllation, The concentration of trichla- e
acetyl chloride in commercial TiClhy 18 £ 0,005%, €32 {s fully eliminated from
- T1Cly during rectification, The partial tension of Ti0Clp vapor over a solution
aaturated at 1260C is insignificant; there fore TiCly can be refined from dis-
solved T10Clp by distillation with dephlegmation. Tne necessary equipment for

APPROV :
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8/137/62/ooo/wo/ol&1 /163
"AC06/A101

Investigations in the,...

the ‘cheimical refinirg or 1P4C1L From ‘VOOI has as yet not been d°V610p‘°d, Tests
#111 bz made with & recti“ication cohumn with dovmrall grids for retining TiCly

from VDCIB

\
1

1

', Vorob'yeva

[Abstracter's note; Complete translétion]
}
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3/59' 61/000/”05/059/010 v

! o . E - D040/D113 Vo
LUTHOR: Zavnritskaju, T.4,
TITLI: Iaveshi gations on titanium totrachloride ref fining

SOURCE: - Alkedeniya nauk SSSRY  Inotiint nmetellurgii. Titan i yego s
, no. 5, Mescow, 1961, letallurgiya i khiniya tidena 5-200
! ¢
TAT: Thaisz is & brief summery of deta obtained by a group of Seviet ro-
nearchers headed by tho cuther. The presence of Caz, CGCIA and CCl, has
con detected in Soviet TiCl,, ir addition to coCl,y €O, and chloroicetyl
chlorides detected by U.S. rédgearchers by means of 1n£rarcd absorstion
seetra. SJuantitative deteruination methods had to be nevelopea for <thes: S

oT senic Lnouflo*es because rone of the necessary data was available In
Seviet aad U.S. sources. The methcds' have been developed [Abatracter's
note: 1o tochnical dotails are given] aud have also permitted cdoteraining

the solubility ol impuritics in ’J.‘iCl,1 It has boen found out that the COCl2
content variod. f&om 0 005 to 2.0% ond its uolubility decreased abruntly

.

Card 1/%
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5/595761/000/005/099/010

Investigation on.titanium tetrachloride ... D0AQ/DL13

tenperature of TiCl,; the CO content did not exceed

thousandths of one per cont; the usual ¢C1,C0CL content was not at - 0.005%

coCl,. could be almost complotely eliminated by rectification, and 06016 oy
distilintion with denhlegmation; ¢S, disappeared in rectification;

01,0001 content higsher than 0.0055 required the usd of rectifying towers
with 2 high plate nunber. Anorganic 5001, cnd POCl, inyuritice wore also
found and their content determined by in%rared abobrption spectra. Tro
content of Ti0Cl and S5iC1, in TiCl has been determined, ond 4iss 1ved

1 710C1,, could bo 6liminated’by distiilution. An oxperimental distillation
unit Gas tested at @ plant in 1958, and proved good, Mo epoaretul could yot

Hwe developed for eliminating varadium oxychloride, and the practiced periodi-

cal seperation.of i% fropn IiCl, cuuses high losses of TiCl,. 4 sieve-ylate

roctifying tower will be tested in purifying Tig¢l, from VOél . An in-
spection of industrial rectifying toyors led to tﬁo conclusiZn that the
gicve-nlate type 1o bobtar than the packed type. Tests of @ bubble-plate
type tower are plonned. Sehenatic diagrams of apraraius, used for deter-
mining the partial presoure of Ti00l, vapors over T10012 nixtures with TiCl4,

with-increasing

Card g/}
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; . - - | -8/598 61/000/005/009 010
Invcs};ig;«.tioa on titaniun totrachloride ,.. . DO4O /

and_for (nvestigating liquid-vapor oquilibrium in VOCl, - 74C1,, CC1,C0C1 -
TiCl, oystems erec includec. There are 6 figures and 2 tables.? ?
T R
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© TSEKHOVOL'SKAYA, D.I.; ZAVARITSKAYA, T.A.

Quahiitéti&e deﬁarmination of some impurities in titanium tetrachloridg

S 945; 26
L Eyﬁi??l'ared 'apef:'trgggopy. Zb_ur-an!l Jkhim. 16 no.5 623{313)\ 14:9)

A11.- ALumindun st 1 Léningrad.
1. Al1-Union Mluminium-Magnesium Institute,
’ {Titanium chloride) (Spectrum, Infrared%
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AUTHORS: avaritskaya, T.A., and gevekin, I.A.

TITLE: Solubility of carbon oxysulphide in titanium
tetrachloride

PERIODICAL: Zhurnal prikladnoy khimii, v« 34, no. 12,1961,
2783 - 2784 |

TEXT: The study was oarried out since 1o data regarding the solu-
bility of carbon oxysulphide in TiCl4 could be found in the litera-
ture. ‘The knowledge of solubility 1is important aince TiClg used in
metallurgy should contain no trace of COS which may degrade the me-
chanical properties of metals. Pure, dry c0s, prepared by the ac-

tion of HpSO4 on NH4CKS, was used to saturate small quantities (5 -
7 ml) of TiClg, un tmospheric pre The temperatures viere

controlled thermontatically gnd were between 0° and 100°9C. The so0-
lubilities were deternined with an UKC-12 (1KS-12) infra-red spec-
trometer using ?n LiP prism, by observing the C0S absorption band
at v = 2043 cm” in 0,01 cm layers of solutions saturated at dif-
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Solubility of carbon oxysulphide... D204/D305 V// S
ferent tempernturen. These observatliong were then compared to a - o
calibretion graph, prepared with TiCli golutions of known C038 con- R
tent wrich shoved a 1inear relationship between the optical densi- S

ty end COS concentration up to 0.075 % of the latter. Saturated
golutiuns were, therefore, diluted pefore analysis with known vo- ERE
lumes of pure TiClg to lower the 00S to 0.01 - 0,02 % by weight. LT
It was found that %he solubility of COS in TiCl4 varies between e
% gt 00C and 1.1 4 at 1009C. Sensitivity of this method -

9.5 weight
of analysis was 1.5 X 10-5 % and the relative error did not exceed

5 - 7 &. There are 2 figures, 1 table and 2 Soviet-bloc references.

, ASSOCIATION: - Veesoyuznyy alyuminiyevo-magniyevyy institut (ALl-
Union Insitute of Aluminum and Mognesium)

SUBMITTED:  March 17, 1961
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AAUTHORS} Tgekhovol!skaya, D. I., and‘EFvaritskaya, T. A.

TITLE: Quantitutivou determination of gsome impurities in titanium
tetrachlorile by infrared gpectroscopy

PERIODJCALt Zhurnal analiticheskoy khimii, v. 16, no. 5, 1961, 623 ~ 626

TEXT: ~ Earlier papefé (zavodsk. laboratoriya, 25, 300 (1959)3 Tsvetnyye
metally, no. 4, 58 (1960)) reported on the determination of TiOCl,, Vool
HC1, - 0016, 00012, 002, and 00150001 in TiCl4 by infrared spectiroscopy.

The,préseﬂt paper describes the determination of thionyl chloride, phos-~
phorus_oxychloride, carton disulfide, and silioon tetrachloride in TiCl4.

3\

- Qhe . optical density ofr30012 was measured at 1241 cm-1, and the concen-

tration was calculated from c = D/Kd, where c is the concentration, D is
the optical density, and d is the thickness of the absorbing layer. The
abgorption coefficient I was 150 em=1. The determination can only be
carried out in‘purified TiC14 which contains only traces of SiCl4 (band at
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. 12224cm-1) and POG_l3 (bands et 1226 and 1264 cm'1). The sensitivity 1s

S SV -1 -
1°10 4%. CS2 was determined from the intense 1520 cm band} K =780 cm 3

aensitivity 18 1° 10‘6%" POCI5 was determined from the 1226 c:m"1 pand

(K = €0 en- ¥y sensitivity 1 .6e10"4%) and the 1264 on~" band (K = 139 cr s 3
 pensitivity ﬂ~10'4%). 80C1, and SiCl, may ve present in small amounts

qniy.* 3101, was deterined from the weak 1222 e~ bvand (K = 0.807 cn ) =1
- to avoid the use of the KBr prism required for the 607 c:m'”1 band. ‘ -

i . Sensi;iyity was 2-10’2$L As the content of TiOClz, 30012, and POCl3 R
(. in cqmmerqiul_TiCl4 dous not excead 0.2y 0.01, and 0.005%; respectivelys =
snterfere with the detormination of 85101, Lanear -

pounds by means of standard
1KS-12) spectro-
There are 5

R these compounds do not

‘ cali5ration curves were plotted for all four com
. solutions. The measuremenis were made with an uke -12 (
meter with NaCl prism. The relative errors were 3 - 1%

 figures, ! table, and 8 referencess 6 Sov
" Gard 2/3 :
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referance to .the Englieh language publication reads as follows: Shelder. ":£;
J. C., Tyree, S. Y., JACS 81, 2290 (1959). £

.ADSOCIATION: Vsesoyuzryy alyuminiyevo-magniyevyy institut, Leningrad
‘ (All-Union Institute of Aluminum and Magnesium, Leningrad)

SUBMITTED: April 18, 1960
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§  SHOTOV, A. P. _

"About the energy Gpectrum of heavily doped GaAs."

_report submitted to Intl Conf on Semiconductor Physics [Radiative Recombination
Symp], Paris, 27-28 Jul 6k,
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%’?»r””ru“'imnn. F.A., tekhnicheskly redaktor

o [vmanmJ ‘Vullkany. Isd, h-oc. Pou red. &.H.Zavaritakogo. Hoskva,

Gos. lzd-ve tekhn{ks-tsoret. 1it-ry, 1950 s p. (hauchno-popnliar—

naia biblioteka, no.f) (MIBA 10;1)
(Volcanoes)
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‘Properties of superconductive fiims of thallium and indium.
Dokl. in SSSR‘BS, No. L, 1952,

: Honfh List of Rusaian Accessim Library of Congress,
.ﬁ"'ov"‘%x"'ﬁem er, 1052, UNCLASSIFIED. |
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8 Properties of superconductiva films of thallium
ond fdium, Dokl. An 558, 85, No. b, 1952,
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Properties of uuperconducuve filns of thalium and indium. Dokl, AN S3SR B85, no. 4, 1952

f Russian Acceseicms ns, Library of'Congress, November 1952. Unclassified.
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